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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compsn. which gives a cured item excellent in 
flame retardance. moisture resistance, and heat resistance by compounding an epoxy resin having 
phenylphosphonic ester structures in the molecule and a curative as the essential ingredients. 
SOLUTION: This compsn. contains an epoxy resin and a curative as the essential ingredients. The 
epoxy resin has phenylphosphonic ester structures in its molecule pref. in a content of 1-10 wt.%, 
still pref. 1-5 wt.%. in terms of phosphorus atom, is obtd. pref. by reacting a bisphenol epoxy resin 
and/or a novolak epoxy resin with a phenylphosphonic acid compd. (e.g. phenylphosphonic or 
diphenylphosphonic acid) and pref. has an epoxy equivalent of 100-1,000 g/eq, still pref. 150-500 
g/eq. The curative is pref. the one contg. nitrogen atoms, still pref. is a guanidine deriv. This compsn. 
is useful for laminates and sealants in electrical insulation fields. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The epoxy resin (A) which has phenylphosphonic acid ester structure in the molecular 
structure, and the fire-resistant epoxy resin constituent characterized by using a curing agent (B) as 
an indispensable component. 

[Claim 2] The constituent according to claim 1 whose phenyl phosphoric ester structure in an epoxy 
resin (A) is diphenyl phosphonate structure. 

[Claim 3] The constituent according to claim 1 or 2 whose epoxy resin (A) is the range where the 
weight per epoxy equivalent serves as 100 - 1000 g/eq. 

[Claim 4] The constituent according to claim 1, 2, or 3 which is the range where the content of the 
phenylphosphonic acid ester structure in an epoxy resin (A) becomes 1 - 10 % of the weight with the 
Lynn atom content. 

[Claim 5] The constituent according to claim 1, 2, or 3 whose epoxy resin (A) is what an epoxy resin 
(a1) and phenylphosphonic acid (a2) are made to react, and is obtained. 

[Claim 6] The constituent according to claim 5 whose epoxy resins (a1) are a bisphenol mold epoxy 
resin and/or a novolak mold epoxy resin. 

[Claim 7] The constituent according to claim 5 whose curing agent (B) is a thing containing a nitrogen 
atom. 

[Claim 8] The constituent according to claim 7 whose curing agent (B) is a guanidine derivative. 
[Claim 9] The constituent according to claim 7 whose curing agent (B) is a condensation reaction 
object with phenols, aldehydes, and the compound expressed with the following general formula 1. 
[Formula 1] 




(R1 and R2 are a hydrogen atom, an alkyl group, a phenyl group, hydroxyl, a hydroxyalkyl radical, a 
ether group, an ester group, an acid radical, a partial saturation radical, a cyano group, or an amino 
group among a formula.) 

[Claim 10] The constituent of any one publication of claim 1-9 which contains a hardening 
accelerator (D) further in addition to an epoxy resin (A) and a curing agent (B). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Since the hardened material which became [ to give fire retardancy ] possible 
and was collectively excellent also in thermal resistance and moisture resistance by the non- 
halogenating formula (halogen free-lancer) is obtained, this invention relates to a fire-resistant epoxy 
resin constituent effective in the closure ingredient and laminate (printed wired board) which are 
various applications, such as a closure ingredient, a laminate, and a coating, especially an electronic 
way for electrical and electric equipment 
[0002] 

[Description of the Prior Art] The epoxy resin is broadly used centering on the outstanding adhesion, 
an electrical property (insulation), therefore electric electronic ingredient components. 
[0003] Since [ with which these electrical-and-electric-equipment electronic ingredient components 
are represented by a glass epoxy laminate and IC sealing agent ] high fire retardancy (UL:V -0) is 
searched for like, the usually halogenated epoxy resin is used. For example, in the glass epoxy 
laminate, the epoxy resin generally permuted with the bromine is used as the main raw material 
component as FR-4 grade by which flameproofing was carried out, and the epoxy resin which mixed 
various epoxy resins, and the curing agent for epoxy resins are blended with this, and it is used for it. 
[0004] However, the toxicity of organic halogen matter which is represented by dioxin poses a big 
problem, from the bad influence to dependability etc., the amount of the halogen used is reduced, a 
halogen can be substituted, and also the flame retarder which used the compound, or other fire- 
resistant formulas are called for strongly over a long period of time [ electric ] by halogen 
dissociation at the time of the elevated temperature in an IC package in recent years. 
[0005] As a technique replaced with the fire-resistant formula by such halogen, the technique using 
the reactant of phosphoric ester and a bromination epoxy resin as an epoxy resin used as base resin 
is indicated by the ************ cage which adds flame retarders, such as for example, the Lynn 
system compound, and JP,63-3016,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the approach of adding the Lynn system 
compound as a flame retarder was a thing inferior to basic properties, such as causing the fall of 
crosslinking density, and the extreme heat-resistant fall by the plastic effectiveness of the Lynn 
system compound, although fire-resistant effectiveness was good. 

[0007] On the other hand, the approach using phosphoric ester given in JP,63-3016,A and the 
reactant of a bromination epoxy resin had the technical problem that moisture resistance and thermal 
resistance were remarkably inferior in a hardened material property. 

[0008] As a fire-resistant formula replaced with a halogen, the technical problem which this invention 
tends to solve is to offer the fire-resistant epoxy resin constituent excellent in the hardened material 
engine performance of moisture resistance and thermal resistance while it is excellent in fire 
retardancy. 
[0009] 

[Means for Solving the Problem] this invention person etc. came to complete header this invention 
for the moisture resistance made into the fault in the Lynn content epoxy resin and a heat-resistant 
fall being improvable while being able to discover the fire-resistant effectiveness which was excellent 
by using the Lynn atom content epoxy resin which an epoxy resin and phenylphosphonic acid are 
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made to react and is obtained as a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved as base resin. 

[0010] That is, this invention relates to the epoxy resin (A) which has phenylphosphonic acid ester 
structure in the molecular structure, and the fire-resistant epoxy resin constituent characterized by 
using a curing agent (B) as an indispensable component 
[0011] 

[Embodiment of the Invention] The epoxy resin (A) used by the manufacture approach of this 
invention has phenylphosphonic acid ester structure in the molecular structure, and can make the fire 
retardancy, the moisture resistance, and thermal resistance which this described above have. 
[0012] That is, the damp-proof fall (degradation by hydrolysis) by the phosphorus compounds said 
conventionally is [ both ] improvable by introducing the structure concerned into the part in epoxy 
resin structure by the thing which can improve thermal resistance and for which it has a phenyl 
group. Namely, although moisture resistance and the property in heat-resistant (at least Tg beyond a 
processing condition) both sides are needed and it is in the electric electronic field since high- 
temperature/high humidity treatment, boiling processing, and PCT (pressure cooker test) processing 
are performed Since the epoxy resin which an epoxy resin, a conventional phosphoric acid, or 
conventional phosphoric ester was made to react, and was obtained had moisture resistance and bad 
heat-resistant (Tg), by the time there is a problem and it was put in practical use by the thermal 
resistance after moisture absorption (pewter-proof nature), it had not resulted. This invention will not 
be able to satisfy these demand characteristics without introducing the above-mentioned 
phenylphosphonic acid ester structure into epoxy resin structure. 

[0013] Especially as a content in the epoxy resin (A) of the phenylphosphonic acid ester structure 
concerned, although not restricted, it is desirable from the point that it becomes fire retardancy and 
what is [ a damp-proof and heat-resistant improvement effect ] remarkable that it is 1 - 10 % of the 
weight as a Lynn atom content. 1 - 5% of the weight of the range is desirable especially from the 
point that such effectiveness becomes remarkable especially. 

[0014] Since the one where weight per epoxy equivalent is lower becomes good [ thermal resistance 
or mechanical strength ], the epoxy resin (A) used by this invention has the more desirable range of a 
point to 500g [ 150-]/eq weight per epoxy equivalent excels [ eq ] in the balance of the adhesion in a 
laminate application, and thermal resistance also in 100 - 1500 g/eq, for example. 
[0015] Although the process is not specified, such an epoxy resin (A) especially can make an epoxy 
resin (a1) and phenylphosphonic acid (a2) able to react, and can be obtained easily. That is, each 
product by the reaction concerned can use the epoxy resin (A) in this invention preferably. 
[0016] When it is not limited and uses [ for example, ] it as a halogen free-lancers ****-ized epoxy 
resin especially as an epoxy resin (a1) here, it is desirable to use halogen atom a non-containing 
epoxy resin, in this case, an epoxy resin usually comes out not to mention what may contain a part 
for such chlorine, although the amount of [ of a minute amount ] chlorine may remain in an epoxy 
resin since epichlorohydrin is made to react and it compounds. However, when targeted at a halogen 
free-lancer, it is desirable to reduce such an impurity chlorine component with a natural thing, and it 
is desirable that it is specifically 5000 ppm or less of chlorinity. 

[0017] Moreover, in this invention, when it has a halogen atom as an epoxy resin (a1), the halogen 
content can be reduced conventionally. 

[0018] As such an epoxy resin (a1), it is bisphenol mold epoxy resins, such as the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, the bisphenol A D mold epoxy resin, a tetramethyl 
bisphenol A mold epoxy resin, and a bisphenol smooth S form epoxy resin, and [0019], for example. 
Novolak mold epoxy resins, such as a phenol novolak mold epoxy resin, polyglycidyl ether of o- 
cresol-form aldeyde novolac, the bisphenol A novolak mold epoxy resin, and bisphenol A D novolak 
resin, [0020] Naphthalene system epoxy resins, such as 1, 6-diglycidyl oxy-naphthalene mold epoxy 
resin, 1-(2, 7-diglycidyl oxy-naphthyl)-1-(2-glycidyloxy naphthyl) methane, 1, and 1 -screw (2, 7- 
diglycidyl oxy-naphthyl) methane, 1, and 1 -screw (2, 7-diglycidyl oxy-naphthyl)-1-phenyl-methane, 
[0021] Ring type aliphatic series epoxy resins, such as an epoxy resin which has a cyclohexene oxide 
radical, an epoxy resin which has a tricyclo decene oxide radical, an epoxy resin which has a 
cyclopentene oxide radical, and an epoxidation object of a dicyclopentadiene, [0022] Phthalic-acid 
diglycidyl ester, tetrahydrophtal acid diglycidyl ester, Diglycidyl hexahydrophthalate, a diglycidyl p- 
oxy-benzoic acid, Glycidyl ester mold epoxy resins, such as dimer acid glycidyl ester and triglycidyl 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



05/08/23 



JP,11-060689,A [DETAILED DESCRIPTION] 



3/6 s<—i> 



ester, Diglycidyl aniline, tetraglycidyl ether amino diphenylmethane, Glycidyl amine mold epoxy resins, 
such as triglycidyl para aminophenol, triglycidyl-para aminophenol, tetraglycidyl metaxylylene diamine, 
a diglycidyl toluidine, and a tetraglycidyl ether bis-aminomethyl cyclohexane, [0023] Heterocycle type 
epoxy resins, such as hydantoin mold epoxy resins, such as diglycidyl hydantoin and glycidyl glycide 
OKISHIARUKIRU hydantoin, triallyl isocyanurate, and triglycidyl isocyanurate, [0024] 2 functionality 
epoxy resins other than the above of resorcinol diglycidyl ether, the diglycidyl ether of 1-6 dihydroxy 
naphthalene, dimethyl bisphenol C diglycidyl ether, etc., [0025] FUROROGU ricinoleic triglycidyl ether, 
trihydroxy biphenyl triglycidyl ether, Trihydroxy phenylmethane triglycidyl ether, glycerol triglycidyl 
ether, 2-[4-(2, 3-epoxy propoxy) phenyl]-2-[4-[1 and 1 -screw [4-(2, 3-epoxy propoxy) phenyl] 
ethyl] phenyl] propane, Three organic-functions mold epoxy resins, such as 1 and 3-screw [4-[1-[4- 
(2, 3-epoxy propoxy) phenyl]-"! -[4-[1-[4-(2, 3-epoxy propoxy) phenyl]-1-methylethyl] phenyl] ethyl] 
phenoxy]-2-propanol, [0026] Four organic-functions mold epoxy resins, such as tetra-hydroxyphenyl 
ethane tetraglycidyl ether, a tetraglycidyl ether benzophenone, bis-resorcinol tetraglycidyl ether, and 
a tetra-glycidoxy biphenyl, etc. are mentioned. 

[0027] These epoxy resins (A) are not limited only to one kind in the use, and may use two or more 
kinds together. 

[0028] Also in these, in especially a laminate application, the point of excelling in mechanical strength 
and adhesion to a bisphenol mold epoxy resin is desirable, and a novolak mold epoxy resin is desirable 
from a heat-resistant point Moreover, the mixture of a bisphenol mold epoxy resin and a novolak 
mold epoxy resin is desirable from the point of excelling in mechanical strength, adhesion, and heat- 
resistant engine-performance balance. Moreover, it is the epoxy resin which has an aromatic series 
nucleus, and since what does not have the alkyl group as a substituent on this nucleus is excellent in 
fire retardancy, it is desirable. Moreover, the thing of the Chisso atom content represented by the 
amine mold epoxy resin about fire retardancy is [ that fire retardancy is easy to be acquired from the 
synergistic effect with Lynn ] more desirable. 

[0029] Moreover, in the reaction concerned, 1 organic-functions epoxy resins, such as n-butyl 
glycidyl ether, allyl glycidyl ether, 2-ethylhexyl glycidyl ether, styrene oxide, phenyl glycidyl ether, 
cresyl glycidyl ether, P.Sec-buthylphenyl glycidyl ether, glycidyl methacrylate, and vinyl cyclohexene 
monoepoxide, may be used together with the above-mentioned epoxy resin (a1). 

[0030] Moreover, as for the epoxy resin (a1) explained in full detail, it is desirable that it is the weight 
per epoxy equivalent 100 - 500 g/eq from the point made in the proper range which mentions later 
the weight per epoxy equivalent of the epoxy resin (A) finally obtained. 

[0031] Next, the phenylphosphonic acid ester which the phenylphosphonic acid and the derivative of 
a non-halogen are mentioned, for example, is represented' by phenylphosphonic acid, diphenyl 
phosphonic acid, and others as a derivative as phenylphosphonic acid (a2) at dimethyl 
phenylphosphonate is mentioned. <BR> [0032] the reaction condition at the time of making an epoxy 
resin (a1) and phenylphosphonic acid (a2) react in this invention — for example, the need — although 
there will be especially no limit if it is the conditions from which sufficient rate of graft-izing is 
obtained, and gelation does not take place, it is desirable to make the above-mentioned raw material 
react on 20-200-degree C temperature conditions under existence of a catalyst if needed. 
[0033] In the reaction concerned, although a reaction may advance also with a non-catalyst, it is 
desirable to use a catalyst. As an usable catalyst, quarternary ammonium salt, such as tertiary 
amines, such as alkali-metal hydroxides, such as a sodium hydroxide and a potassium hydroxide, 
triethylamine, and benzyl dimethylamine, and tetramethyl ammoniumchloride, an imidazole compound, 
triphenyl phosphine, etc. are mentioned, for example. 

[0034] Moreover, in the manufacture approach of the Lynn content epoxy resin in this invention, you 
may react under organic solvent existence if needed. Although not limited especially as a solvent 
which can be used, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, a methanol, ethanol, 
isopropyl alcohol, n-butanol, methoxy propanol, methyl cellosolve, ethyl carbitol, ethyl acetate, a 
xylene, toluene, a cyclohexanol, N.N-dimethylformamide, etc. are mentioned, for example. 
[0035] Next, although it is not limited, and all can be used especially as a curing agent (B) used by 
this invention if it is a common curing agent for epoxy resins For example, guanidine derivatives, such 
as a dicyandiamide, guanidine, an imidazole, BF3 Latency amine system curing agents, such as - 
amine complex and a guanidine derivative, Aromatic amine, such as a meta-phenylenediamine, 
diamino diphenylmethane, and diaminodiphenyl sulfone, The curing agent, phenol novolak resin 
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containing nitrogen atoms, such as cyclo phosphazene oligomer, Novolak resin, such as cresol 
novolak resin and bisphenol A novolak resin, Polyamide resin, a maleic anhydride, phthalic anhydride, 
anhydrous hexahydrophthalic acid, The compound which has acid-anhydride system curing agents, 
such as pyromellitic dianhydride, phenol structure, and a triazine ring, the mixture of phenols and a 
triazine ring, the mixture of phenols, a triazine ring, and aldehydes, etc. are mentioned. These curing 
agents may be used independently or may be used together two or more sorts. 
[0036] What contains a nitrogen atom from the point whose **** effectiveness improves in 
multiplication especially also in these is desirable, and the compound which has a dicyandiamide, and 
phenol structure and a triazine ring especially is desirable. Moreover, a dicyandiamide becomes still 
better [ preservation stability ]. On the other hand, although not restricted especially as a compound 
which has phenol structure and a triazine ring, as for hardened material engine performance, such as 
thermal resistance and moisture resistance, and fire retardancy, it is desirable that it is a condensate 
with the compound expressed with phenols, aldehydes, and the following general formula 1 from the 
point which becomes it is remarkable and good. 



[0038] (The inside of a formula, and R1 and R2 are a hydrogen atom, an alkyl group, a phenyl group, 
hydroxyl, a hydroxyalkyl radical, a ether group, an ester group, an acid radical, a partial saturation 
radical, a cyano group, or an amino group) 

[0039] In addition to the epoxy resin (A) and curing agent (B) which have the above-mentioned 
phenylphosphonic acid ester structure in the molecular structure, the constituent of this invention 
can use a hardening accelerator (C) together if needed further. 

[0040] As a hardening accelerator (C) which can be used, tertiary amine, such as benzyl 
dimethylamine, an imidazole, an organic-acid metal salt, Lewis acid, amine complex salt, etc. are 
mentioned, and, specifically, not only independent but two or more sorts of concomitant use is 
possible for these. 

[0041] In the fire-resistant epoxy resin constituent of this invention, a solvent may be further used 
together, liVid it is not limited especially, but various things can be used if needed. For example, an 
acetone, a methyl ethyl ketone, methyl isobutyl ketone, a methanol, ethanol, isopropyl alcohol, n- 
butanol, methoxy propanol, methyl cellosolve, ethyl carbitol, ethyl acetate, a xylene, toluene, a 
cyclohexanol, N.N-dimethylformamide, etc. are mentioned, and these solvents can also be suitably 
used as a partially aromatic solvent two sorts or beyond it. 

[0042] Various additives, a flame retarder, a bulking agent, etc. can be further blended with the 
****** epoxy resin constituent of this invention suitably if needed. 

[0043] Especially the fire-resistant epoxy resin constituent of this invention is very useful as the 
electric laminate from the engine performance of excelling in fire retardancy, thermal resistance, and 
moisture resistance, especially an object for glass epoxy laminates, although an application is not 
restricted. As an approach of manufacturing an electric laminate from the constituent of this 
invention, an epoxy resin (A), a curing agent (B), a hardening accelerator (C), and an organic solvent 
are blended, and it considers as a varnish, for example, and it sinks into substrates, such as glass 
fabrics, at a rate used as the 30 - 70 % of the weight of the amounts of resin, this varnish is made 
into prepreg at them, and the method of carrying out hot press of the 1-10 sheets of this prepreg, 
and subsequently, obtaining them is mentioned. 

[0044] Moreover, the constituent of this invention can be used for various applications other than the 
above-mentioned electric laminate application, such as adhesives, casting, and a coating, with a 
curing agent and combination. That is, the constituent of this invention can offer the epoxy resin 
constituent for covering which also fits a resist and a coating application since the fire-resistant 
hardened material of the non-halogen system excellent in thermal resistance can be obtained, and it 
is suitable for the application of the closure, a coating, etc., especially IC sealing agents and excels in 
metal adhesion further. 




[0037] 
[Formula 2] 
Ri 
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[0045] 

[Example] Next, the example of reference, an example, and the example of a comparison explain this 
invention concretely. In addition, unless the "section" and "%" have a notice especially in an example, 
they are weight criteria altogether. 

[0046] With the bisphenol A mold epoxy resin 70 section of 190, weight per epoxy equivalent made 
the phenol novolak mold epoxy resin 30 section of 188, and the phenylphosphonic acid 15 section 
react at 140 degrees C under catalyst existence for 5 hours, and synthetic example 1 weight per 
epoxy equivalent obtained the epoxy resin of the purpose of 2.5% of Lynn contents by weight per 
epoxy equivalent 350. Hereafter, this is written as resin (A-1). 

[0047] Synthetic example 2 weight per epoxy equivalent made the phenol novolak mold epoxy resin 
79 section of 188, and the diphenyl phosphonic acid 21 section react at 140 degrees C under catalyst 
existence for 5 hours, and obtained the epoxy resin of the purpose of 3.0% of Lynn contents by 
weight per epoxy equivalent 310. Hereafter, this is written as resin (A-2). 

[0048] The bisphenol A mold epoxy resin 100 section of the synthetic example 3 weight per epoxy 
equivalent 189 and the monobutyl phosphate 16 section were made to react at 80 degrees C under 
catalyst existence for 5 hours, and weight per epoxy equivalent obtained the objective-tree fat of 390 
at 2.6% of P contents. Hereafter, this is written as resin (A-3). 

[0049] The bisphenol A mold epoxy resin 40 section of the synthetic example 4 weight per epoxy 
equivalent 475 and the epoxy resin 40 section of weight per epoxy equivalent 189 were mixed, and 
the epoxy resin of weight per epoxy equivalent 330 was obtained. This is written as (A-4) below. 
[0050] The formalin 29 section and the triethylamine 0.47 section were added to the synthetic 
example 5 phenol 94 section 41.5%, and it was made to react at 80 degrees C for 3 hours. After 
adding the melamine 19 section and making it react for further 1 hour, it was made to react for 2 
hours, carrying out a temperature up to 120 degrees C, and holding temperature removing water 
under ordinary pressure. The temperature up was carried out over 2 hours to 180 degrees C, 
removing water under ordinary pressure, subsequently the phenol unreacted under reduced pressure 
was removed, and the phenol resin constituent of 136 degrees C of softening temperatures was 
obtained. Hereafter, this is written as (C-1). 

[0051] the curing agent dicyandiamide and hardening-accelerator 2-ethyl-4-methylimidazole in which 
it was made to dissolve in each resin (A-1) obtained in an example 1 - the examples 1-2 of 2 
composition, and each ** by the methyl ethyl ketone, and - (A-2) was dissolved beforehand 
subsequently to methyl cellosolve and dimethylformamide — in addition, a nonvolatile matter (NV) — 
55% — the mixed solution was prepared. It was made a rate from which the active hydrogen ^ 
equivalent turns into 0.5Eq to the epoxy group in an epoxy resin as an amount of the curing agent in 
this case, and the hardening promotion dose was made into the rate that the gel time of prepreg 
becomes 120 seconds at 170 degrees C. 

[0052] The appropriate back, using each mixed solution, it was made to sink into glass-fabrics WE- 
18K-104-BZ2 [the Nittobo Co., Ltd. make] which is a base material, 160 degrees C was dried for 3 
minutes, and the prepreg of 40% of pitches was produced. Subsequently, the obtained prepreg was 
stiffened whenever [ nine sheet superposition, pressure 3.9 MN/m2, and stoving temperature ] on the 
conditions for 170 degrees C, and heating time 120 minutes, and the laminate was produced. 
[0053] About each obtained laminate, each physical properties of fire retardancy, Tg (glass transition 
temperature), the Peel reinforcement, and flexural strength were examined. The result is shown in the 
1st table. In addition, each trial followed the following approaches. 

[Fire retardancy] It measures by the conformity [Tg(glass transition temperature)] DMA method to 
UL Temperature up speed 3 degree C / min [the Peel reinforcement] It was based on JIS-K6481. 
[0054] the phenol resin (C-1) and hardening-accelerator 2-ethyl-4-methylimidazole which were 
obtained in the synthetic example 3 as a curing agent using each resin (A-2) obtained in the example 
2 of example 3 composition — in addition, the nonvolatile matter (NV) prepared the mixed solution 
like 55% by the methyl ethyl ketone. It was made a rate from which the active hydrogen equivalent 
turns into 1.0Eq to the epoxy group in an epoxy resin as an amount of the curing agent in this case, 
and the hardening promotion dose was made into the rate that the gel time of prepreg becomes 120 
seconds at 170 degrees C. 

[0055] The appropriate back, using each mixed solution, it was made to sink into glass-fabrics WE- 
18K-104-BZ2 [the Nittobo Co., Ltd. make] which is a base material, 160 degrees C was dried for 3 
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minutes, and the prepreg of 40% of pitches was produced. Subsequently, the obtained prepreg was 
stiffened whenever [ nine sheet superposition, pressure 3.9 MN/m2, and stoving temperature ] on the 
conditions for 170 degrees C, and heating time 120 minutes, and the laminate was produced. 
[0056] About each obtained laminate, each physical properties of fire retardancy, Tg (glass transition 
temperature), water absorption, and pewter-proof nature were examined. The result is shown in the 
1st table. In addition, each trial followed the following approaches. 

[Fire retardancy] It measures by the conformity [Tg(glass transition temperature)] DMA method to 
UL It is measured using weight change (wt%) before and after processing with 121 degrees C / 100% 
of humidity in temperature up speed 3 degree-C/min [water absorption] PCT (pressure cooker trial) 
as water absorption. 

The dipping of the laminate after a [pewter-proof nature] ordinary state and PCT processing was 
carried out to the 260-degree C pewter bath for 30 seconds, and the change of state was observed 
in accordance with the following criteria. 
[0057] 

O : with no appearance change. 

**: They are those with measling a part. 

x: Blistering generating. 

[0058] It evaluated by producing a varnish and a laminate like examples 1-2 except using the epoxy 

resin obtained in the example of example of comparison 1 composition (A-3). 

[0059] It evaluated by producing a varnish and a laminate like examples 1-2 using the epoxy resin 

obtained in the example of example of comparison 2 composition (A-4) except blending tricresyl 

phosphate (the 20 sections; 8% of Lynn contents) further. 
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[0061] 

[Effect of the Invention] According to this invention, as a fire-resistant formula replaced with a 
halogen, while excelling in fire retardancy, the fire-resistant epoxy resin constituent excellent in the 
hardened material engine performance of moisture resistance and thermal resistance can be offered. 
[0062] Therefore, the constituent of this invention can especially be used for various fields, such as 
an electric electron, adhesives, casting, and a coating, and is useful as the laminate which is an 
electrical insulation material application, a sealing agent application, especially an electric laminate. 
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[ff;fcJSl3 7x^l^x#yi8xAx;Mdi&£4h? 
«Bft+fc:*fSx.-K^>'«Bg (A) fc. Kffl (B) fc 
i: i t ft » ffi WWfetd** S4MB 

[M$9I2] x4c*>« (A) *><ny x-frO ym 
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a*n oo— i ooog/e dktc&&mx'$>&m-%m 

lXtt2ett*>«JStt. 

[ »*JI4 3 Xtfdr MtfBB ( A ) 4><0 7 x 

o«4%t^s«sHT'ft&if^i, 2x<±3ieiic7)ffi 

Ht*JS5 } HBB (A) x^MBJB 

(al ) k7i-WX*y|g|(a2) i: 

xm>tm> <r>X'h z>mm i . 2 xt± 3 Kttoi&ft 
ft. 

[fjf3<Jf 6 3 xifMfMMB (al)* 5 . b'X7i y- 
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TWS. 
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'J yKxx^/Wtm^x^^^lico^^&fflV^ 

[00063 

[00073 — #MBS6 3-301 6-^^fgfe^ 

[00083 «fc "5 fct«IH»i, apj* 

muRimmfc t «MBiwa^t=«T^ia8ttx^# 

[0 009 3 
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zmm-* < *amt Lfc*s*. x^ ?i_ 
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i»*Sr^3aT'# & k ftti . U y^x^fdf S^tfJBttJ 

[ 0 0 1 0 3 Wh. *&m±. y ±->i>*x*yw^x 
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mm (b> t£^j£#fci-i>i.t£#iiteTr££tM 

ttx#*y«j^ia^t=H|-r * . 
[00 11] 

[ 0 0 1 2 3 Wh. xd^^KUBflfit+w-aKcSSffll 
®£S>VrS i t J: 0 „ »l&1x£5fc#-e£ ZMz. 7 

a. pct (rvt5*-*«H%>) !mtfn±>ti&&. Wig 
mm^u v yixxf^t ^Km^^txn^tttzx.^ 

yfiMilis iStSttSlXiMx (Tg) 
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[0013] 3i7x^*x*ySxxf/i'iS«x 
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tmam* mm^mmmzn&m&mtfm&K^b 

[OOUlW^ffl^X^i/jaig (A) {±. X 
tzlfr, I^ySij5 5 100-1500g/e qi 
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y ^^-yy yyyrsy, y*^y yy>WMy*y. -f 
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co l ~ l 0&£Jn»yv.x LT*#4#&&«Wf S>ii4 . 

[0044] *9tmoaamt. mitrntm^ 
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x^df 3*** 1 9 0 <r> \lX ~7 x y — )V Alx^ * ^ffi 

|g7 0gpt, x^if^^i^i 8 807xy-;uy^5 

>y^Sx^^ffiM3 OS&k 7xxMX*yfil 5§& 
k SraWRfftTr 1 4 OTHrt 5 l$flaK£3 tf"C , X;K 
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*. 

[0 04 7] 

x^df v^43&« 188Wj y-/Py i£=7 -v 9 Sx.-ifdr 

ms«& 7 9 as t x -)v*x*. >m 2 1 %nzm&t£& 

TT 14 0 *C(CT 5 B#raRJS3-£T . x^df i^fi 3 1 
0t'J>Mi3. 0%<OStt<7)x^^g|ja§£ft*: o 

^fflI(A-2) fc 
[0048]MM3 

x*rdr^S*189£0h*X7xy A^x.tfdr SHSfli 

i oogpfc^yy"f-;P7*x7x-M 6iPk£jii$t£ 

«T'C8 0 , Cfc:T5«Haaas$-tiT. PM12. 6% 
T*x^dr^^M*>*3 9 0(OBe<Jffitlg$r^. WT. -rift- 
Mi (a-3) tmi-tz. 

[0049] ormH 

7 5<7))z'xy x y -Zl-ASX^fdr^aflB 
4 OSPkx^df 1 8 9c7)x^^jg 4 0S5£ii 

(a-4 ) tmi-?&« 

[0 0 50] &im5 -■ 

y^y~lV9Amz4l. 5%tWV~?VV2 9U. 

X/ fiJx^/WrS^O. 4 7gP2rjB^, 8 0°CtCT3B# 

ftETCT**^*^^^ 1 2 0"C^T'# 

T*Sr^*L^* { ^ 1 8 0°C*-C2^*^tT#?SL, 
<^v^-CMJET^T*Rjj;<5D7xy-;l^5:^4L.. «t-fbS 

«: (c-i ) ku&IB-fS. 
[005 1] »Sfe^Jl-2 

^CTl~2-C1#^^^-? r tL^)iW ( A - 1 ) - 
( A - 2 ) £#S'Kcy ^x^;k^r h >x*MMZit. ifc 
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xf-/k4 y f-;W 5 rV-^SrjD^T , Wffcfr ( N 
<o*k LTJix^fif v-ffilt+^x^df i^afcWLTJStt 

^ffiasiiJiyyrp^^^^A^i 7 o-c-ci 2 
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[00 523 L*»4*rt>, *ti?ti<nstemifcm\>\ 

i«tJ)S*7X?DXWE-18K - 1 0 4-BZ2 
CB*& (*> m: fc*K3*. 16 0XJ3««iS* 

tltz?V7\sy*9®mh&i> J ii:, E>J3. 9MN/ m 

2. anffifflKi 7 0-c. Jra^iai 2 oas>*frTflM: 

[0053] »6*W:**»WMIt:o^T. Ktttt. 
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tT-K3*C/mi n 
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S Jb&i 1 . 0 1 J: 3 t . * fc, EM 

3tS'Jl:{iTUr^^<7)y;P^'f 7 CCCl 2 0# 

[00 5 5] U>>6cD*>, -5-fL^^M-^?§?K$:fflV\ 
i^m^^DXWE-lSK- 1 04-BZ2 

CBSCS* (80 SSD 1 6 0X:3iMe«3tf 

jxrzTV7Vr*9®Sh£i*>1t. Eft 3. 9 MN/m 
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[«**] PCT (rU-yv-^-^-y^-lctH) tCt 1 
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[WW^tt] ;§ffllfc±tfPCTMaf£^»*«£2 6 
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